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Section 1

Scope and Purpose

Pifion Ridge Subdivision historically has had problems with on-site wastewater systems.
These problems stem from lots with limited topsoil, lots that are small (<.4 acres) and the
required private well setback distances (100° minimum).

Private wells are used for drinking water. The development is old, with high-density
development, a number of failed on-site wastewater systems, and fractured bedrock
underlies the area. These factors compelled Bernalillo County Environmental Health
Department (BCEHD) to study the area for groundwater contamination from septic tank
effluent. The results of the findings will form the basis of the needs assessment for
wastewater management.

Groundwater was sampled from a convenience sample of 45 volunteer participants from
the community for constituents that may show effects of wastewater on the local
groundwater. The local groundwater is the drinking water source for the subdivision.
Participants volunteered by responding to survey questionnaires that were mailed to them
and handed out at public meetings asking them to participate.

Table 1 is the list of participants that had their well water source sampled. Table 1 also
shows the analysis of the water sampled. A sampling site location base map is included
on Figure 1.
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Section 2

Introduction

The Pifion Ridge Subdivision was platted in the mid 1960’s for approximately 225 lots of
approximately % acre size. Some lots are as small as .34 acres and some as large as 1.2
acres. There are approximately 143 homes with on-site wastewater (septic) systems and
drinking water from private water supplies. Because some households discharge
wastewater effluent into poor quality shallow soils, there is the continuous environmental
health threat of surfacing sewage. In the last ten years there have been twenty failed
systems reported and documented. Wastewater contractors have informed Bernalillo
County Environmental Health staff that some failed systems have not been reported at the
request of homeowners.

The principal threats to groundwater quality are bacteriological and nitrate

contamination. Bacteria are present in domestic wastewater. Nitrates are produced from
wastewater effluent. Nitrates are a major groundwater quality concern in areas where on-
site wastewater is discharged into soil. The nitrate molecule carries a negative charge
and, therefore, does not sorb to negatively charged soil particles; this enables nitrate to
migrate in subsurface environments.

Prevention of groundwater contamination from inadequate wastewater treatment is a
major concern. Some residents are unaware of how to maintain their wastewater

systems.

The new Bernalillo County Wastewater Ordinance (12/00) requires alternative
wastewater systems on small lots or lots with unsuitable soil. These alternative systems,
when operated and maintained properly, can perform some denitrification and
disinfection of wastewater effluent before it is disposed in the soil.

2.1 Sampling Methods

Groundwater samples were collected at locations listed in Table 1 and shown on Figure

1. To ensure that samples were collected properly, most of the wells were purged.
Sample containers were filled at each site and were placed on ice for delivery to New
Mexico Department of Health, Scientific Laboratory Division (NMDOH/SLD) within the
allotted holding time.
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Section 3

Groundwater Chemistry

The main goal of the water quality analyses was to evaluate the impact of on-site
wastewater disposal systems.

Assuming background concentrations for nitrate are below the method’s detection limit
(<.1 mg/L), the presence of nitrate in 32 of the 46 well water systems sampled suggests
that on-site wastewater systems are degrading groundwater quality in the Pifion Ridge
Subdivision area. The average nitrate concentration of the wells in which it was detected
was 1.63 mg/L, and the maximum nitrate concentration was 4.2 mg/L, both of which are
below the groundwater standard of 10 mg/L, as established by the New Mexico Water
Quality Control Commission NMWQCC).

The results suggest that the quantity of nitrate reaching groundwater is limited, as a result
of the thickness of the vadose zone in the area and low precipitation. It appears that
nitrate is undergoing denitrification during transport in anaerobic microzones of the soil

column.

Local wells in the area have experienced severe water level drops and many wells in the
area have recently gone dry. ’

Water samples were also analyzed for cations and anions to determine if everyone was
using the same water source. Trilinear diagrams were used to show this relationship and
are enclosed in the report (Appendix).

Six different water types were identified with the water analysis results of cations and
anions plotted on the trilinear diagrams. When a mineral 1s dissolved in water, the
cations and anions of which it is composed will attain a specific concentration. The
Jocations of the six water types are shown on Figures 4 through 9 and on Table 2.

—Water type number one (Figure 4) is classified as saline This water is high in sodium,

potassium, chloride and sulfate. This water quality was influenced by an aquifer
containing shale.

This water had an average nitrate concentration of .62 mg/L. The maximum nitrate
concentration was 1.9 mg/L and the lowest nitrate concentration was .15 mg/L. This
water was low in hardness. However, TDS averaged 1465 with a high of 1720 and a low
of 1020. Sulfate averaged 665 mg/L with a high of 950 mg/L and a low of 234 mg/L.
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Water type number two (Figure 5) is classified as permanent hardness. This water is
high in calcium, magnesium, chloride and sulfate. This water quality was influenced by
an aquifer containing gypsum and shale. —

This water had an average nitrate concentration of .24 mg/L. The maximum nitrate
concentration was 1.3 mg/L and the lowest nitrate concentration was <.1 mg/L. This
water had an average TDS of 1673 with a high of 2300 and a low of 1190. Sulfate
averaged 876 with a high of 1480 and a low of 643.

Water type number three (Figure 6) did not have a distinct classification. This water
had an average nitrate concentration of 2.0 mg/L. The maximum nitrate concentration
was 3.6 mg/L and the lowest nitrate concentration was <.1 mg/L. This water had an
average TDS of 532 with a high of 1110 and a low of 384. This water had an average
sulfate concentration of 29.3 with a high of 39.7 and a low of 20.9.

Water type number four (Figure 7) did not have a distinct classification. This water
had an average nitrate concentration of 2.75 mg/L. The maximum nitrate concentration
was 4.2 mg/L and the lowest nitrate concentration was <.1 mg/L. This water had an
average TDS of 985 with a high of 1100 and a low of 800. This water had an average
sulfate concentration of 41.9 with a high of 145 and a low of 7.3.

Water type number five (Figure 8) did not have a distinct classification. This water had
an average nitrate concentration of 1.8 mg/L. The maximum nitrate concentration was
4.0 mg/L and the lowest nitrate concentration was <.1 mg/L. This water had an average
TDS of 997 with a high of 1460 and a low of 712. This water had an average sulfate
concentration of 182 with a high of 374 and a low of 30.7.

Water type number six (Figure 9) is classified as permanent hardness. This water is
high in calcium, magnesium, chloride and sulfate. This water quality was influenced by
an aquifer containing gypsum and calcite.

This water had an average nitrate concentration of .27 mg/L. The maximum nitrate
concentration was 1.1 mg/L and the lowest nitrate concentration was <.1 mg/L. This
——water had an average TDS of 1331 with a high of 1740 and a low of 1010. This water

had an average sulfate concentration of 668.5 with a high of 1040 and a low of 251.

Page 4



Section 4

Geology

Geologic Structure and Units

The Pifion Ridge Subdivision lies within the Sandia Basin administered by the
Office of the State Engineer. The geology of the Sandia Basin is characterized by
complex fracture flow hydrology and is controlled by geologic structure. Geology that
underlies the Pifion Ridge Subdivision includes sedimentary rocks, primarily sandstone,
which makes up the underlying aquifers and groundwater producing zones. Both Jurassic
and Cretaceous age units exist and include the Bluff Sandstone, Morrison Formation and
the Dakota Formation. These beds dip towards the east and are geologically controlled
by the Tijeras Fault Zone to the east and the Tijeras Syncline to the west. In the far-
eastern portion of the Pifion Ridge Subdivision, deeper domestic wells can be completed
in the Mancos Shale, a poorer quality formation and aquifer with elevated levels of
sulfide, TDS and iron. Groundwater flow is generally to east/southeast due to the
orientation of the underlying geology and easterly dip of the bedding planes. A map of
the Sandia Park Quadrangle, produced by the New Mexico Bureau of Geology and
Mineral Resources, is included in Figure 3.

Geologic Control of Water Resources

Complexities in the groundwater flow system arise because of the high degree of
faulting, folding and fracturing in the Sandia Basin. Faulting, associated fracturing and
folding have affected the hydraulic properties of fracture-flow aquifers in the following
five ways (Daniel B. Stephens and Associates, Inc., 1994). First, lateral continuity tends
to be reduced at faults by positioning high-permeability formations next to low-
permeability formations. Second, faults that are initially vertical conduits for ground-
water flow tend to become sealed by chemical deposition through time. Third, movement
along faults can smear clay-rich sediment along the fault surface, thereby causing the
fault to become a ground-water flow barrier. Fourth, faulting tends to disrupt the primary

storage characteristics of bedrock aquifers by affecting apertures and the extentof ————— —
bedding planes, solution channels, orientation of bedding planes, and the horizontal and
vertical continuity of bedding planes. Fifth, groundwater flow in fractured porous
aquifers is further complicated by flow in the porous blocks. Groundwater in
sedimentary aquifer blocks may flow in the direction of the hydraulic gradient while
ground water in fractures may move in a direction parallel to the direction of the
fractures.

Page S




Section 5

Conclusions and Recommendations

Water from forty-six wells located in the Pifion Ridge Subdivision was sampled. The
analysis results showed approximately 70% of the wells were impacted by on-site
wastewater systems. However, the analysis also showed none of the water from these
wells exceeded drinking water limits. The maximum nitrate concentration was 4.2 mg/L,
which is below the drinking water standard of 10 mg/L.

Because the subdivision is not totally built-out (37% remaining) and the Bernalillo
County Wastewater Ordinance (2000) now requires some treatment prior to disposing of
wastewater on small lots, the subdivision has time to ponder the formation of a
wastewater management district. Because 69% of water sources were not sampled, there
remains the possibility that an individual well may have nitrate levels exceeding drinking
water levels. Some residents in the subdivision share wells, and that decreases the

number of water sources.

There were six distinct water sources discovered in the subdivision. Some were more
impacted than others by on-site wastewater systems. These water types are discussed in
Section 3 of this report. However, water type number three had the highest average
nitrate concentrations. Water type number two had the highest average sulfate and TDS
concentrations (natural, not attributable to on-site wastewater).

Sulfate can be a concern in the concentrations measured. The state groundwater standard
for sulfate is 600.0 mg/L. High sulfate concentrations exert a laxative effect and
sometimes diarrhea following acute exposures. However, these effects are not observed
for longer-term exposures. This may be because of acclimation to sulfate over time. Due
to the poor quality of some of the natural waters in this area, it my be a good idea to
sample for other contaminants, such as arsenic, that may affect human health.

Bernalillo County Environmental Health Department (BCEHD) intends to provide
"’777"7""7ﬁﬁﬁtﬁﬁlﬁfﬁmﬁﬁﬁfoitheffes.fdfemsﬁfOfthe I'IIdiViduﬁfmaﬁagemﬁﬁt*Glc*pel"ﬂ"@'ﬂ'&l’* 7777777777777777777777777777777777

wastewater systems. If the citizens of Pifion Ridge organize and purse a wastewater

management entity for the subdivision, BCEHD is available to assist with technical and

some administrative functions.
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Section 6
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Figure 3

Color Map
Of

Geology of Sandia Park quadrangle,
Bernalillo and Sandeval Counties,
New Mexico

MAP NOT INCLUDED

Can be obtained from the NM Bureau of Mines &
Mineral Resources (NMBMMR Open File Map Series
OF-GM-1) at New Mexico Tech.
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TABLES




TABLE 2

WATER TYPE 1 WATER TYPE 4

46 Mulberry Lp 3 Mulberry Lp

37 Mulberry Lp 8 Cedar Hill Dr

66 Juniper Hill Lp 38 Juniper Hill Lp

15 Aspen Lp Right of Way

WATER TYPE 2 WATER TYPE 5

14 Pine Lp 32 Ridge Dr

37 Juniper Hill Lp 7 Cedar Hill Lp

5 Juniper Hill P1 24 Ridge Dr

2 Mulberry Ct 27 Pine Lp

64 Juniper Hill Lp 10 Fir Lp

35 Fir Lp 5 Sycamore Dr

20 Sycamore Dr 22 Juniper Hill Lp

6 Pine Lp 16 Juniper Hill Lp

5 Pine P1 102 Juniper Hill Lp

4 Juniper Hill Lp 32 Juniper Hill Lp

WATER TYPE 3 WATER TYPE 6

23 Ridge 6 Oak Pl

41 Mulberry Lp 19 Juniper Hill Lp

12 Cedar Hill Dr 7 Fir Lp

5 Mulberry Lp 58 Juniper Hill Lp

27 Ridge Dr 3 Fir Lp

88 Juniper Hill Lp 28 Ridge Dr

97 Juniper Hill Lp 9 Juniper Hill Lp

91 Juniper Hill Lp 17 Juniper Hill Lp
15 Juniper Hill Lp

8 Juniper Hill Lp
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